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SUMMARY 

This  report  summarizes  PACMISTESTCEN  contributions  to  the  Air  Quality  Assessment  Model  (AQAM) 
validation  tests  at  the  Naval  Air  Station  (NAS),  Miramar,  1  to  8  August  1979,  and  summarizes  the  meteorological 
conditions  employed  in  the  final  analyses  of  the  AQAM  fo:  the  Miramar  test  period. 

NAS  Miramar  is  located  about  15  miles  north  of  downtown  San  Diego  and  about  8  miles  east  of  the  Pacific 
Coast. 

Using  the  statistical  guidance  developed,  a  set  of  criteria  were  formulated  on  which  to  base  recommendations 
for  the  scheduling  of  the  measurement  period. 

During  the  selected  measurement  period  itself,  the  PACMISTESTCEN  provided  operational  day-to-day  fore¬ 
casts  to  plan  monitoring  activities  as  well  as  both  surface  and  upper  air  measurements  to  correlate  with  emission 
measurements  and  to  serve  as  model  input.  Post-operation  and  on-site  data  evaluation,  reduction  and  analysis,  as 
well  as  meteorological  interpretation  services  were  also  provided. 
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INTRODUCTION 

In  response  to  the  Navy’s  concern  over  ( lie  impact  of  its  aircraft  operations  on  local  air  quality  am)  its  inabihtv 
to  conduct  an  ait  quality  monitoring  program  at  each  naval  air  station  (NAS),  a  generalized  computer  model  was 
developed  that  could  predict  the  effect  of  aircraft  operations  on  off-station  air  quality.  The  Naval  Air  Propulsion 
Center  (NAPC)  established  a  two-phase  program  to  generate  an  Air  Quality  Assessment  Model  (AQAM)  applicable 
to  Navy  flight  and  ground  operations  and  to  validate  this  model  at  a  high-activity  naval  air  station.  The  fiist  phase 
of  the  program  was  conducted  by  the  Naval  Postgraduate  School  (NPS)1 ,  which  developed  an  Aii  Quality  Assess¬ 
ment  Model  that  predicts  air  quality  levels  up  to  5  miles  around  a  naval  air  station.  The  NPS  model  considered 
station  activity  according  to  type  and  frequency  of  aircraft,  meteorology,  olhei  station  emission  sources,  and  off- 
station  emission  sources. 

The  second  phase,  model  validation,  is  being  conducted  at  NAS  Miramar.  NAS  Miiamar  was  selected  because 
it  has  the  highest  intensity  of  flight  activity  of  all  Naval  Air  Stations.  A  major  requirement  in  validating  the  model  is 
to  compaie  actual  air  quality  measurements  with  model  predictions  based  on  actual  meteorology,  flight  activity,  and 
on,  off-station  emission  sources.  Such  a  model  validation  is  being  performed  using  information  compiled  lioni  a 
summer  test  period  at  NAS  Miramar.  Uuiing  this  test  period  a  concerted  effort  was  made  to  obtain  data  on  aircraft 
activity  based  on  time  of  day,  frequency,  and  aircraft  type  by  NAPC  and  NPS  personnel:  station  air  quality  levels 
measured  by  the  Environmental  Protection  Agency  (EPA)  and  Northrop  Services.  Inc.,  personnel;  and  a  variety  of 
meteorological  conditions  by  Pacific  Missile  Test  Center  (PACM1STESTCEN)  personnel.  The  PACM1STESTCEN 
meteorological  support  consisted  of  surface  and  upper  air  measurements,  numerical  analysis,  climatological  planning, 
and  day-to-day  predictions  and  interpretations  of  Geophysics  Division  meteorologists  and  technicians  at  Point  Mugu. 

The  NAS  Miramar  Duty  Forecasters,  the  San  Diego  Air  Pollution  Control  District,  and  the  National  Weather 
Service  upper  air  measurement  team  at  Montgomery  Field  also  provided  valuable  meteorological  assistance.  This 
report  summarizes  the  PACMISTESTCEN  contributions  and  meteorological  conditions  that  can  be  used  in  the  final 
analyses  of  the  AQAM  for  the  Miramar  test  period. 


LOCATION  OF  THE  TESTS. 

The  Naval  Air  Station  Miramar  is  located  near  the  coast  of  southern  California  and  has  a  Mediterranean-type 
climate.  Temperatures  are  usually  mild,  and  a  high  level  of  maritime  influence  prevails.  Summers  are  characterized 
by  frequent  low  clouds  in  the  early  mornings  and  warm,  sunny  days  with  infrequent  rainfall,  mainly  inland  thunder¬ 
storms  of  tropical  origin.  Winters  are  mild,  punctuated  by  rainy  periods  advancing  from  the  west  and  northwest 
alternating  with  periods  of  dry  easterly  winds.  The  predominant  wind  direction  at  NAS  Miramar  is  northwest;  sea- 
breezes  are  dominant  during  daytime  hours,  and  light  north  or  northeast  land  breezes  are  typical  at  night.  During 
the  warmer  months,  a  strong  subsidence  inversion  layer  typically  separates  moist,  cool  air  below  from  warm,  dry  air 
aloft. 


*  Naval  Postgraduate  School.  Sensitivity  of  AQAM  Prediction  for  Naval  A  ir  Operations  to  Meteorological  and  Dispersion  Model  Para- 
meters,  by  D.  W  Netzer.  Monterey,  California,  May  1978.  (Technical  Report  NPS-67Nt7805 1  UNCLASSIFIED). 
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1  haute  I  shows  the  locution  ol  S  A.S  Miiamat.  about  14  miles  north  ol' downtown  San  I >iep, ,  and  a!  out  X  miles 
east  ot  the  Pacific  Coast.  Iliahwas  ho  mils  noi  th-soutli  alone  the  eastern  end  ol  Miiaimr  1  levation  is  about  447 
fee  I .  h  retire  7  eises  locations  ot  tin  I  PA  an  monitoiiue  sites  and  the  I’ACMIS  I  I  S  I  f  I  \  law  iiisonde  obscr.atinn 
t  K  AOIII  installation. 
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Example  •  POWER  PLANT 

The  name  shown  is  that  used  by  the  controlling 
personnel  and  is  not  necessarily  the  official  name 
of  the  feature. 
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Figure  1.  Map  of  San  Diego  Sb  jwing  Locations  of  NAS  Miramar,  Mongomery  Fieid,  and  the  Air  Pollution  Control  District,  San  Diego 


PLANNING  AND  SCHEDULING  OF  THE  TESTS 


A  basic  objective  of  the  Miramar  tests  was  to  take  measurements  under  what  could  he  considered  representa¬ 
tive  meteorological  conditions  so  that  test  results  would  apply  in  general  to  prevailing  conditions  at  Miramar  and  not 
to  unusual  conditions  of  chance.  The  monitoring  sites  were  located  with  tins  in  mind.  The  PACMIST1  STCFN 
acquired  a  significant  amount  of  climatic  data  from  the  National  Climatic  Center  (NCC).  Asheville.  North  Carolina, 
so  that  the  tests  could  be  scheduled  under  the  desired  meteorological  conditions.  The  statistical  data  were  processed 
by  PACMISTESTCEN  on  the  Control  Data  Corporation’s  (CDC)  CYBER  I  75  computer  to  determine  seasonal  and 
diurnal  patterns  for  wind,  cloud  cover,  stability,  and  other  parameters. 

The  following  is  a  list  of  climatological  data  for  NAS  Miramar  and  adjacent  areas  obtained  by  the  PACMIS¬ 
TESTCEN  from  the  Naval  Weather  Service  Detachment  (NWSD),  National  Climatic  Center  (NCC).  for  the  initial 
effort. 

•  Monthly,  seasonal  and  annual  (day/night)  wind  distribution  by  Pasquill  stability  classes  for  NAS 
Miramar  (January  1968  to  December  1977) 

•  Magnetic  tape  copy  of  surface  weather  observations  in  tape  deck  format  1440  (TDF-I4)  for  NAS 
Miramar  for  January  1968  to  December  1977 

•  Paper  copies  of  surface  weather  observation  forms  for  NAS  Miramar  for  July  1977  (latest  available 
month) 

•  New  Summary  of  Meteorological  Observations,  Surface  (SMOS),  for  NAS  M  ramar 

•  Summary  of  Meteorological  Observation,  Radiosonde/Rawinsonde  (SMOR)  for  San  Diego  Mont¬ 
gomery  Field  in  which  all  available  data  are  included 

•  Magnetic  tape  copy  of  upper  air  observations  in  tape  deck  format  5600  (TDF-56)  for  Montgomery 
Field  for  the  same  period  used  in  SMOR. 

On  receipt  of  the  climatological  data  from  the  NWSD,  the  PACMISTESTCEN  performed  a  variety  of  numerical 
evaluations  to  obtain  representative  seasonal,  montJily,  and  area  weather  conditions  for  NAS  Miramar.  From  these 
conditions,  the  PACMISTESTCEN  determined  the  optimum  periods  for  scheduling  the  AQAM  tests.  Upper  air  and 
surface  weather  observations  for  Montgomery  Field  (MYF)  and  NAS  Miramar  (NKX)  were  reformatted  from  TDF-56 
and  TDF-I4,  respectively,  and  PACMISTESTCEN  prepared  two  data  files  on  the  CYBER  175  computer  system  in 
formats  that  met  the  AQAM  objectives. 

The  computation  of  Pasquill  stability  class  from  the  surface  data  base  was  performed  for  each  hour  of  the  day 
based  on  a  10-year  period  for  NKX,  and  PACMISTESTCEN  added  the  results  to  the  surface  data  base  on  the  CYBER 
system.  During  the  software  development  for  stability  classes,  PACMISTESTCEN  meteorologists  discovered  that 
under  overcast  conditions  the  NCC’s  STAR*  Program,  which  is  used  to  generate  stability  data  for  worldwide  clima¬ 
tological  applications,  computed  incorrect  stability  classes  (classification  2)  for  ceilings  less  than  7,000  feet.  Inde¬ 
pendent  evaluation  by  PACMISTESTCEN  revealed  that  stability  class  3  must  be  assigned  to  these  conditions.  Since 
the  stability  class  is  an  important  parameter  not  only  for  the  Navy’s  AQAM  model  validation  effort  but  also  for 
other  pollution-potential  assessments  that  are  based  on  these  types  of  climatic  statistics,  NCC  was  contacted  in  May 
1979.  and  briefed  on  the  discrepancy  in  their  procedure. 

Computations  and  evaluations  of  mixing  layer  depth,  the  depth  to  which  pollutants  can  be  expected  to  dis¬ 
perse  under  maximum  daytime  surface  temperatures,  were  carried  out.  These  computations  and  evaluations  were 
based  on  the  upper  air  data  base  from  nearby  Montgomery  Field  coupled  with  the  surface  data  based  from  Miramar. 

•NCC’s  STAR  Program  is  the  computer  program  that  determines  Pasquill  stability  classes  from  hourly  airport  observations. 
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The  PACMISTFSTCFN  then  used  these  data  to  construct  a  4-way  joint  frequency  distribution  table,  with  wind 
speed  and  direction,  and  a  Pasquill  stability  class  for  any  desired  period  of  the  day  and  month  of  the  year  at  Mita- 
mar.  Results  of  a  regression  analysis"  demonstrated  that  the  coefficient  of  determination  for  predicting  the  summer 
mixing  depth  at  lbOO  Pacific  Standard  Time  (PST)  was  high  (about  83.5  percent ).  However,  the  mixing  depth  ai 
1300  PST  alone  accounted  for  almost  76  percent  of  the  total  variance  in  the  mixing  depth  at  1600  PST.  This  indi¬ 
cated  that  the  mixing  depth  at  1 300  PST  could  be  used  to  predict  mixing  depth  conditions  3  bouts  latet  neat  the 
time  of  maximum  surface  temperature  at  Miramar.  This  method  of  analysis  was  useful  on  days  w  hen  there  was  con¬ 
siderable  diurnal  variation  in  the  mixing  layer  depth. 

Using  the  statistical  guidance  developed,  the  PACMISTFSTCFN  formulated  a  set  of  criteria  on  which  to  base 
recommendations  of  two  separate  1-week  measurement  periods  (versus  the  2-week  period  originally  planned).  One 
week  would  be  in  the  spring  (April  or  early  May)  and  the  second  in  the  summer  (July).  The  rationale  for  dividing 
the  measurement  period  into  two  separate  weeks  was  as  follows: 

•  Minimum  background  pollution  was  desired  to  avoid  confusion  w  ith  aircraft -t ela t ed  emissions  dm 
ing  interpretation  of  results. 

•  Since  prevailing  westerly  winds  were  most  representative  of  conditions  at  Miramai  and  the  tluee 
sampling  sites  were  located  downwind  from  the  selected  pollution  sources,  test  periods  wete  estab¬ 
lished  when  westerly  winds  were  likely  to  predominate. 

•  From  November  through  May,  average  mixing  depth  ty  pically  exceeded  1 .001)  to  2.000  feet  at 
coastal  sites  such  as  Miramar.  During  the  spring,  winds  from  the  west  quadrant  (southwest  to 
northwest)  were  frequent  (40  percent  of  the  time),  with  westerly  winds  greater  than  1 0  knots 
occuring  about  7  percent  of  the  time. 

•  During  the  summer,  winds  from  the  west  quadrant  were  also  frequent  (57  percent  of  the  time), 
and  were  still  sufficiently  strong  (greater  than  3  knots  35  percent  of  the  time)  to  provide  adequate 
dispersion  for  the  AQAM  tests. 

•  Pasquill  stability  classes  ranging  from  A  through  ('  or  I  to  3,  associated  with  extremely  unstable  to 
slightly  unstable  conditions,  were  most  frequent  when  winds  were  from  the  west.  These  conditions 
occurred  up  to  30  percent  of  the  time  for  the  midsummer  months,  as  indicated  m  figute  3. 

Using  climatic  conditions  as  a  guide,  the  PACMISTFSTCFN  initiated  plans  for  a  1  -week  measurement  period 
in  midsummer.  Delays  in  site  preparation  resulted  in  a  slight  postponement,  but  the  test  period  (from  1  to  8  August ) 
still  occurred  during  the  optimum  summer  conditions.  To  meet  the  requirements  set  for  springtime,  when  mixing 
heights  were  deeper,  the  PACMISTFSTCFN  tentatively  planned  a  second  week  of  measurements  for  the  spring  l‘»80 
This  second  measurement  effort  was  canceled  due  to  unavailability  of  funds. 


^California  State  University,  Northridge.  Multiple  Regression  Analysis  <>/  Winds.  Mixing  Depths,  ami  Pasquill  Stability  Indices  at 
MAS  Miramar,  by  Gong-Yuh  Lin.  Northridge,  California,  31  August  1979.  (Unpublished  Report,  INC!  A  S  S  111  11 1 1 
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INPUT  DATA  PREPARED  BY  THE  NAVAL  WEATHER  SERVICE  DETACHMENT.  ASHEVILLE,  NORTH  CAROLINA 

STABILITY  CLASS 

A  EXTREMELY  UNSTABLE  E  NEUTRAL/NIGHT 

B  UNSTABLE  F  SLIGHTLY  STABLE 

C  SLIGHTLY  UNSTABLE  G  STABLE 

D  NEUTRAL/DAY 

Figura  3  Fraquancy  of  Stability  Typo  During  Wat  tarty  Wind!  for  Each  Saaton  and  Month  Batad  on  Surfaca  Obtaryatiom 
From  January  1968  to  Dacambar  1977  at  NAS  Miramar 


L 


a 
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OPERATIONAL  FORECASTS 


While  the  climatic  guidance  was  used  to  plan  the  scheduling  ol  the  Miramar  tests  from  I  to  X  August,  a  require- 
ment  also  existed  for  more  immediate  weather  information  to  determine  if  and  when  representative  conditions 
would  permit  monitoring  of  operations  and  emissions  to  take  place  throughout  the  test  period. 

lach  day  at  about  0600  local  time.  PACMISTTSTOFN  meteorologists  coordinated  via  telephone  with  the 
Weather  ('enter  at  Point  Mugu  (that  has  a  24-hour-a -day  satellite,  weathei  chart  and  forecasting  capability)  and 
Miramar  Naval  Weather  Service  personnel,  who  provided  valuable  assistance  and  observations.  Using  the  data  sup¬ 
plied  by  Point  Mugu  and  Miramar.  PACMISTUSTCPN  meteorologists  predicted  the  large-  (macro)  and  small-  (mcso) 
scale  tlow  patterns  that  would  affect  NAS  Miramar.  Prior  to  the  start  of  monitoring  at  approximately  0800  each 
day.  a  weather  briefing  was  given  in  the  main  AQAM  trailer  to  provide  guidance  on  expected  wind  speeds  and 
direction,  wind  shifts,  sun  conditions,  and  mixing  layer  depths. 


GENERAL  WEATHER  CONDITIONS  DURING  THE  AQAM  TEST  PERIOD 

During  the  AQAM  test  period,  two  distinct  synoptic  conditions  dominated  the  weather  over  the  NAS  Miramai 
and  the  San  Diego  area  During  the  first  four  days,  a  subtropical  high  pressure  system  prevailed,  with  temperature 
inversion  bases  ranging  from  1 ,000  to  2.000  feet  and  seabree/es  ranging  from  1  to  8  knots  (west  to  northwest 
direction).  1  or  the  last  four  days,  middle  and  high  clouds  advected  into  the  San  Diego  area  from  a  weak  tropical 
depiession  well  to  the  southwest  of  San  Diego.  Under  these  warmer  conditions  aloft,  the  mixing  layer  deepened  and 
reached  4500  feet  during  the  late  morning  hours  on  Monday.  6  August.  Figures  4  through  7  show  the  contrasting 
synoptic  conditions  depicted  at  the  500  millibar  level  (about  1 8,000  feet)  and  corresponding/Ccostationary  satellite 
imagery  for  both  periods 

Throughout  both  weather  regimes,  NAS  Miramar  experienced  west  to  northwest  winds  during  the  daytime 
hours  as  originally  anticipated  fiom  the  climatological  guidance.  On  5  August,  a  partial  exception  occulted:  westerly 
afternoon  winds  were  weak  following  a  morning  southerly  flow  associated  with  an  offshore  coastal  eddy .  Appioxi- 
mately  15  minutes  of  light  sprinkles  from  the  higher  clouds  were  also  observed  on  the  afternoon  of  5  August  In 
addition  to  the  summertime  representative  conditions  provided  by  both  weather  regimes,  a  variety  of  mixing  heights 
also  occurred  that  will  be  valuable  for  the  model  validation  effort 
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tghtx/TimpBrtwn,  1200  GMT  Wednesday.  1  August  1979 


>.  GOBS  Satellite  Imagery  of  204SGMT  (1245  PST)  1  August  1979 
Showing  Stratus  Coverage  Along  and  Off  California  Coast. 


tghrs  /Temperature,  OOOOGMT  Monday. 


Fiaur*  7  GOES  Satellite  Imagery  I7I5GMT  10915  PST)  5  August  1979  Shoeing  the  Influence  of  a  Southern  California 
Marine  Layer  Eddy  and  a  Subtropical  Depression  Over  the  San  Diego  Area. 


PACMISTESTCEN  MEASUREMENTS 


The  PACMISTESTCEN  took  upper  air  soundings  by  high  resolution  rawinsondes  using  rapid-switching  modi¬ 
fication  for  detailed  sampling,  and  made  surface  weather  observations  at  the  rawinsonde  site  located  at  the  southern 
end  of  NAS  Miramar.  These  measurements  were  made  by  two  teams  of  meteorological  technicians,  each  team  com¬ 
posed  of  2  members.  Together  the  2  teams  conducted  round-the-clock  (usually  4  times-a-day)  monitoring  of  mixing 
height  and  wind  conditions. 

The  Miramar  Public  Works  Department  provided  PACMISTESTCEN  with  measurement  facilities  consisting  of 
a  trailer  (figure  8),  which  housed  the  rawinsonde  receiving  and  recording  equipment  (figure  9)  and  sufficient  work 
space  for  PACMISTESTCEN  to  use  an  HP  9825  desk  top  computer.  The  computer  provided  onsite  calculations  of 
mixing  height.  Prior  to  each  rawinsonde  release,  balloons  were  inflated  in  a  special  shroud  (figure  10)  that  was 
located  outside  the  trailer  and  adjacent  to  the  helium  supplies.  The  GMD  rawinsonde  receiver  antennae  was  in  a  fiat 
area  a  short  distance  from  the  meteorological  trailer.  This  area  also  provided  space  for  uninterrupted  hourly  surface 
weather  observations  (figure  1 1). 

A  primary  consideration  of  all  of  the  upper  air  measurements  was  safety  and  noninterference  with  existing  air 
operations.  To  accomplish  this,  meteorologists,  NAS  Miramar  Public  Wi  rks.  and  Air  Operations  personnel  selected 
an  upper  air  measurement  site  where  free-rising  ballons  in  prevailing  wind  conditions  would  have  minimum  impact 
on  typical  Miramar  flight  patterns.  Soon  after  measurements  began,  it  war  apparent  that  closer  communication  was 
needed  to  ensure  that  balloon  releases  would  not  interfere  with  low-flymb  aircraft.  Therefore,  air  operations  person¬ 
nel  supplied  a  walkie-talkie  for  direct  communications  with  the  flight  clearance  tower  (figure  8). 

A  total  of  33  high-quality  sounding  were  obtained  during  the  8-day  period.  All  but  2  of  the  soundings  were 
taken  without  an  incident;  however,  if  additional  measurement/periods  are  planned,  an  alternative  upper  air  measure¬ 
ment  site  may  still  be  desirable  to  eliminate  the  risk  to  aircraft  operations.  The  PACMISTESTCEN  meteorologists 
compared  soundings  taken  at  Miramar  with  those  taken  at  nearby  Montgomery  Field.  The  findings  of  the  compari¬ 
son  are  discussed  in  figure  14  and  the  RESULTS  section  of  this  report.  Each  day  meteorologists  recorded  surface 
weather  observations  on  federal  meteorological  Form  1-10  provided  by  NWSF.D,  NAS  Miramar  (NKX).  Appendix  B 
contains  the  official  NAS  Miramar  runway  observations,  and  appendix  C  contains  supplemental  PACMISTESTCEN 
surface  observations.  The  hourly  data  from  NWSED  was  used  as  input  to  compute  hourly  Pasquil!  stability  classes 
at  NAS  Miramar  for  the  AQAM  test  period.  The  stability  classes  were  computed  in  near-real-time  using  software 
developed  by  PACMISTESTCEN  for  the  portable  HP  9825  computer.  Immediately  after  the  completion  of  each 
sounding,  all  RAOB  data  were  reduced  for  thermodynamical  parameters  so  that  the  mixing  layer  depth  for  hours 
between  soundings  could  be  computed  to  obtain  more  current  conditions  for  inversion  base  height  and  associated 
marine  layer  conditions  over  the  test  site. 

The  final  RAOB  data  reduction  was  performed  at  PACMISTESTCEN.  Appendix  D  gives  the  output  results  for 
each  of  the  input  levels  for  all  33  soundings.  Table  1  summarizes  all  RAOBs  for  NAS  Miramar  by  day,  ascent  num¬ 
ber,  and  release  time  (given  in  Pacific  Standard  Time). 


Table  1.  Days  and  Tima*  of  the  PACMISTESTCEN  Rawinsonde  Soundings  at  the  NAS  Miramar. 
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Figure  8.  PACMISTESTCEN  Meteorological  Technician  Coordinates  With  Operations  Tower 
From  Meteorological  Trailer  Prior  to  Rawinsonde  Release. 


Figure  9.  PACMISTESTCEN  Meteorological  Technicians  Reduce  and  Record  Rawinsonde  Data  Onsite 
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RESULTS 


Table  2  provides  a  summary  of  the  parameters  that  PACM1STHSTCFN  determined  to  be  most  needed  by  NPS 
and  FPA  personnel.  At  the  top  of  the  table  is  a  key  to  the  abbreviations  used  in  the  table.  The  data  is  set  up  so  that 
it  can  be  quickly  and  easily  input  into  AQAM  calculations. 

Figure  12  is  a  time  cross  section  of  isentropic  surfaces  reduced  from  33  RAOBs.  Mixing  layer  depths  have  been 
plotted  using  the  data  from  table  2.  Figure  1 3  shows  the  rawinsonde  observation  temperature  profiles  and  inversion 
base  fluctuations  as  determined  from  these  profiles.  For  comparison,  figure  1 3  also  plots  (in  dashed  lines)  the  San 
Diego  County  Air  Pollution  Control  District  (APCD)  acoustic  sounder  data,  wltich  exhibited  strong  returns. 

Table  2  and  figures  12  and  13  clearly  show  the  diurnal  fluctuation  of  the  mixing  layer  depth.  The  highest 
inversion  base  occurred  during  midday  hours  and  the  lowest  inversion  base  occurred  during  early  morning  hours. 

The  stability  of  the  marine  layer  had  the  same  diurnal  vertical  oscillation  throughout  the  test  period,  with  extremely 
unstable  conditions  becoming  most  unstable  a  few  hours  after  noon.  The  deep  marine  layer  observed  on  the  RAOB 
profiles  on  the  afternoon  of  Monday,  6  August,  was  not  accompanied  by  a  significant  acoustic  sounder  return  for 
the  same  period.  The  shallowest  and  the  most  stable  marine  layer  conditions  of  the  test  period  occurred  immediately 
after  the  period  of  greatest  instability  and  persisted  for  12  hours  on  Tuesday,  7  August. 

Figure  14  and  table  3  show  comparisons  of  the  soundings  made  at  NAS  Miramar  (NKX)  and  Montgomery 
Field,  and  the  San  Diego  APCD  (selected  acoustic  sounder  returns).  Relative  agreement  exists  for  mixing  layer 
heights  on  days  when  data  were  available  for  all  3  sources.  The  best  agreement  was  between  Miramar  and  Mont¬ 
gomery  Field  soundings.  The  APCD  acoustic  sounder  returns  plotted  in  figure  14  were  derived  by  smoothing  and 
analyzing  the  more  detailed  returns  provided  by  the  APCD  chief  meteorologist  (figures  1 5  and  1 6). 
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Table  2.  Pasquill  Stability  Class  and  Mining  Layer  Depth,  NAS  Miramar,  1  to  7  August  1979 
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Figure  12.  Time  Cross  Section  of  the  Potential  Temperature  Field  and  Plot  of  the  Mixing  Layer  Depth  Shown  in  Table  2. 


Acoustic  Soundtng  Data  Taken  at  the  Air  Pollution  Control  District.  San  Diego.  1.  2.  and  4  August  1979. 


Pollution  Control  District,  San  Diego,  5,  6,  and  7  August  1979. 


SUMMARY  OF  FINDINGS  AND  RECOMMENDATIONS 


This  report  has  summarized  the  PACMISI  I STCFN  support  lor  the  AQAM  evaluation  test  at  NAS  Miiamai 
Support  consisted  ot  planning  of  the  measurement  lest  period  based  on  criteria  denved  Iroin  numerical  anahsis  ol 
climatological  data,  provision  of  operational  day-to-day  forecasts  to  plan  monitoring  efforts,  both  surface  and  uppei 
air  measurements  employing  the  high-resolution  PACMlSTFSTCFN-modified  rawinsondes  and  transported  equip 
i  lent,  onsite  and  post  operation  data  evaluation,  reduction  and  analysis  of  data,  and  meteorological  interpretation 
st  rvices. 

The  time  period  recommended  for  the  AQAM  tests  proved  to  be  highly  representative  and  repeatable  m  terms 
of  weather  conditions  with  adequate  wind  flows,  prevailing  wind  directions,  mixing  layer  depth,  and  stability  vari¬ 
ations,  The  PACMISTFSTCEN  rawinsonde  unit  released  a  total  of  33  RAOBS  front  NAS  Miramar.  Data  from  these 
soundings  compared  very  closely  with  15  San  Diego/Montgoniery  Field  soundings  as  well  as  with  nearby  acoustic 
sounder  returns  obtained  by  the  San  Diego  County  APCD.  The  similarity  of  mixing  layer  depths  for  the  3  sites  cou¬ 
pled  with  the  prevalent  flight  safety  control  problems  presented  at  Miramar  is  a  good  basis  for  considering  alterna¬ 
tive  upper  air  sounding  locations  if  additional  measurements  are  required. 


CONCLUSIONS 

The  actual  experience  obtained  from  day-to-day  weather  forecasts  indicated  that  the  predictions  were  an 
accurate  and  useful  osurce  of  guidance  with  which  to  plan  and  conduct  monitoring  activities.  Should  the  model 
validation  be  performed  again  at  Miramar  or  at  other  selected  locations,  a  diverse  group  of  meteorological  services 
such  as  the  ones  described  in  this  report  should  again  be  provided  as  a  means  of  realistically  planning,  evaluating, 
analyzing,  measuring,  and  interpreting  test  conditions  with  due  consideration  for  the  meteorological  environment. 

For  future  AQAM  tests,  air  mass  trajectory  analysis  techniques,  such  as  those  currently  under  development  by 
PACMISTESTCEN,  should  be  used  to  determine  (he  effects  of  the  horizontal  transport  of  air. 
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APPENDIX  A 


FOUR  WAY  JOINT  RELATIVE  FREQUENCY  OF  OCCURRENCE 
OF  MIXING  DEPTH.  STABILITY  AND  WIND 
BASED  ON  MONTGOMERY  FIELD  RAOBS  AND 
MIRAMAR  SURFACE  OBSERVATIONS 


APPENDIX  A 

FOUR-WAY  JOINT  RELATIVE  FREQUENCY  OF  OCCURRENCE  OF 
MIXING  DEPTH,  STABILITY,  AND  WIND  DIRECTION  AND  SPEED 
BASED  ON  MONTGOMERY  FIELD  RAWINSONDE  OBSERVATION 
AND  NAS  MIRAMAR  SURFACE  OBSERVATIONS 


INTRODUCTION 


The  examples  below  and  the  tabulation  on  the  following  page  give  the  relative  frequency  (in  tenths  of  percent ) 
of  occurrence  for  mixing  depths,  wind  directions,  Pasquill  stabilities,  and  wind  speeds.  lach  box  gives  frequencies 
by  stability  and  speed  for  a  given  mixing  depth-direction  category.  The  bottom  row  ol  boxes  gives  totals  foi  all 
mixing  depths,  and  the  far  right-hand  column  of  boxes  gives  totals  for  all  directions  (limited  to  100-010  degrees) 

The  bottom  right-hand  box  gives  totals  for  all  depths  and  speeds 


Example 


Given  stability  index  =  2 

speed  =  5  knots  (in  4  •  6  class) 
mixing  depth  =  1 .750  feet  ( 1 ,500-2.000  It  class) 
direction  =  235  degree  ( 2.10-250  degree  class) 
Then  frequency  of 

occurrence  =  O.S'Jf  (8  tenths  '? ) 
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APPENDIX  B 


SURFACE  WEATHER  OBSERVATIONS  BY  NAVAL  WEATHER  SERVICE 
ENVIRONMENTAL  DETACHMENT  (NWSED),  NAS  MIRAMAR 
FROM  1  TO  8  AUGUST  1979 
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APPENDIX  C 


SURFACE  WEATHER  OBSERVATIONS  AT  PACMISTESTCEN 
RADIOSONDE  OBSERVATIONS  SITE  FROM 
1  TO  8  AUGUST  1979 
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APPENDIX  D 


THE  PACMISTESTCEN  RAWINSONDE  OBSERVATION  DATA  REDUCED 
AT  THE  GEOPHYSICS  DIVISION,  PACMISTESTCEN, 

POINT  MUGU,  CALIFORNIA 
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INITIAL  DISTRIBUTION 


EXTERNAL  Copies 

Naval  .Air  Propulsion  Center 

Attn:  PKTLAFK  (T.  Klarman)  5 

P.0.  Box  7176 
Trenton.  NJ  08628 

Naval  Postgraduate  School 

Attn:  Code  67Nt  - 

Monterey,  CA  93940 

Naval  Air  Rework  f  acility 

Naval  Air  Station  North  Island 

Attn:  Code  64270  1 

San  Diego,  CA  92135 

Environmental  Protection  Agency 
Environmental  Monitoring  and  Support  Lab/MOA 
Attn:  J.  McElroy  1 

P.O.  Bo>  15027 
Las  Vegas,  NV  89114 

Northrop  Services,  Inc. 

Attn:  S.  Gordon  2 

1293  E.  Patrick  Lane 
las  Vegas,  NV  891 19 


Naval  Air  Station  Miramar 

Attn:  Operations  Officer  1 

Public  Works  1 

NWSED  Duty  Forecaster  l 

San  Diego,  CA  92145 

Federal  Aviation  Administration 
Attn:  AEE-I0(H.  Segal)  1 

800  Independence  Ave.,  SW 
Washington.  DC  20591 

Air  Force  Civil  Engineering  and  Services  Center 
Attn:  RDVCfCAPT.  H.  Scott)  I 

Tyndall  AFB.  PL  32403 


Department  of  Geography 
California  State  University  Northridge 
Attn:  Dr.  A.  Court  1 

Dr.  Gong-Yuh  Lin  1 

18111  Nordhoff 
Northridge.  CA  91330 

1 


I XTERNAL  Copie 
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